The Drakensberg Midlands, South Africa are experiencing unprecedented levels of habitat change. Despite the serval (Leptailurus serval) being a near-threatened wetland specialist, no studies have investigated their response to land use. To assess their abundance, we used camera trapping at 3 sites differing in intensity of farmland use with capture-recapture models. A total of 1,320 camera trap nights across the 3 sites yielded 26 and 28 servals. We detected no major difference in servals/100 km 2 among the 3 sites using spatially explicit maximumlikelihood (7.6 6 2.3; 6.5 6 2.7; 6.5 6 2.6) and Bayesian (7.7 6 1.6; 6.2 6 1.9; 6.9 6 2.1) methods in sites A, B, and C, respectively. Servals were mainly crepuscular and nocturnal. The Mardia-Watson-Wheeler test showed significant difference in activity in A and C compared with B, whereas it showed no difference between A and C. Servals avoided activity during the day in the intensively farmed B. Abundance analysis at the broader habitat scale may not have detected variation among sites. Differences need to be tested at smaller spatial scales. The statistical approaches in this study provide the 1st robust estimation of serval population size. This estimation of a medium-sized felid with changing land use can assist their management and conservation.
The survival of any predator is linked to the quality and quantity of available habitat and prey species (Sunquist and Sunquist 2002; Ramesh 2010) . Habitat loss, fragmentation, degradation, and hunting cause decline in carnivore populations (Creel 2001; Lewis et al. 2012 ). Many wild felid species are endangered due to habitat disturbance and changing land use (Nowell and Jackson 1996; Boast and Houser 2012) . Furthermore, human activities including trophy and subsistence hunting have a negative impact on felid populations (Loveridge et al. 2010 ). In tropical regions, increasing anthropogenic land use has led to conversion of natural habitats into human-modified heterogeneous agricultural landscapes (Mulwa et al. 2012) where predators compete for space with farmers. In some cases, wild carnivores may feed on domestic livestock, resulting in unselective killing of all carnivores (Bowland 1990; Perrin 2002; Thiel 2011) . The medium-sized carnivore, the serval (Leptailurus serval), is one of the carnivores that is often killed, although it seldom depredates livestock, and feeds predominantly on rodents (Bowland 1990) . Serval populations may also be negatively affected by rodenticide use in the farmlands (C. T. Downs, pers. obs.) .
Although the International Union for Conservation of Nature categorized the serval as ''least concern'' as it has a broad distribution in Africa (Breitenmoser-Wursten et al. 2008) , it has been listed as a ''near-threatened'' species in South Africa (Friedmann and Daly 2004) . Despite this status, there are limited studies on serval ecology and behavior (TanzaniaGeertsema 1985; Zambia-Thiel 2011; KwaZulu-Natal [KZN] farmlands -Bowland 1990) . Serval diet has only been documented in Zimbabwe (Smithers 1978) , although a few anecdotal accounts are also available (Fitzsimons 1919; Pienaar 1969; Kingdon 1977; Rowe-Rowe 1978) . Servals are widespread throughout sub-Saharan Africa (Stuart and Stuart 2011) ; however, they may be considered a keystone species for the endangered wetland habitat of the montane grasslands due to their close association with wetland habitats (Geertsema 1985; Bowland 1990) . Servals have declined in numbers throughout their historical range, and many protected areas in South Africa are small and may not provide sufficient protection for species residing outside protected areas (Ezemw w w . m a m m a l o g y . o r g 1460 velo KZN Wildlife 2012). Large areas of optimum habitat lie outside protected areas, supporting the persistence of small and medium-sized carnivores (Rowe-Rowe 1992) . Poor knowledge of species distribution and abundance hinders conservation initiatives.
Camera traps have become an important tool to document cryptic carnivores (Karanth and Nichols 1998; Silver et al. 2004 ; Kalle et al. 2011; Ramesh et al. 2012a Ramesh et al. , 2012b . Individual servals can be identified by their unique spot and stripe patterns on flanks, legs, and neck (Thiel 2011) . Servals are shy, elusive, crepuscular, and difficult to recapture in livetrapping studies (Thiel 2011) . Mark-recapture methods in conjunction with camera-trap technique have been used in studies of several felid species and have been recommended for use with other individually identifiable species as well (Kalle et al. 2011; Karanth 1995; Trolle and Kery 2005; Soisalo and Cavalcanti 2006; Pereira et al. 2011; Ramesh et al. 2012b) . A camera-trap study of servals in Zambia (Thiel 2011 ) resulted in recapture rates too low for statistical analyses under systematic mark-recapture methods. Robust estimates of population density and population size of servals are therefore lacking. Some sampled individuals may have home ranges beyond the edges of a small sampling area. Ad hoc boundary strip methods to account for this ''edge effect'' have been used (White et al. 1982; Gerber et al. 2012 ). Furthermore, individuals may emigrate from sampling areas and bias density estimates Therefore, systematic mark-recapture models using both ad hoc boundary strip and spatially explicit methods should be applied to estimate the abundance of servals.
Conversion of natural habitats into intensive farming is expected to influence abundance and activity of servals. As such, the serval may serve as an indicator of disturbance, as they depend mainly on wetlands. Estimating serval population size and density is the 1st step to understanding whether a population exists at levels viable for long-term persistence (Thiel 2011 ). Herein we report the 1st robust estimate of serval population size using camera traps with both ad hoc boundary strip and spatially explicit systematic mark-recapture methods. We also describe serval activity patterns. We predicted that if the serval population is affected by farming activities, we would find lower population densities on intensively farmed sites compared with less intensively used sites. Conservation research on commercial farmland in South Africa is limited and no studies have investigated responses of serval populations to varied agricultural land use in subtropical systems. Our study provides baseline data to promote further research and conservation of servals and their associated wetland habitats in farmlands of South Africa.
MATERIALS AND METHODS
Fort Nottingham (site A), Kamberg (site B), and Mooi River (site C) farmlands in the Drakensberg Midlands are considered to be conservation priority areas by Ezemvelo KZN Wildlife as indigenous forests, natural grasslands, wetland, and significant wildlife persist despite changing land use (Ezemvelo KZN Wildlife 2012). Average annual minimum and maximum temperatures are 9.28C and 31.88C, respectively, and average annual rainfall is 975.4 mm (T. Turner's Weather Station, Fort Nottingham, pers. comm.) . Most rainfall occurs in summer. Heavy frost is common for at least 4 months of the year and snow occurs typically twice a year. The altitude of the study site is 1,200 m above sea level. Topography varies from undulating to rugged hills, with rivers and wetlands in the valleys. The Lion's and Little Mooi rivers pass through Fort Nottingham and Kamberg sites, respectively. The farmlands are usually fenced internally into camps to allow rotational grazing. There are many naturally occurring wild ungulates, and medium and small carnivores (Rowe-Rowe 1992 , 1994 . The absence of large carnivores such as leopards (Panthera pardus), lions (Panthera leo), and brown hyenas (Hyaena brunnea) could have a positive impact on serval populations as all will prey on serval kittens (Rowe-Rowe 1992). Vegetation in the study area is dominated by Highland Sourveld grassland and patches of indigenous bush clumps (Killick 1990; Mucina and Rutherford 2006) . Patches of invasive black wattle (Acacia mearnsii) are scattered throughout the lower regions and hill slopes. Maize, seed potatoes, and pasture grasses are cultivated. Domestic livestock include sheep, horse, and beef and dairy cattle. The primary land use practice in the 3 study sites is dairy production using indigenous grassland, pastures, maize, and patches of plantation forestry (Pinus patula and Eucalyptus spp.). We chose 3 sites varying in land use according to land cover classifications and proportion of cropland (GeoterraImage 2010; Table 1.) .
Data collection and analyses.-Field surveys were conducted between July 2012 and January 2013. Initially, spoor surveys for servals were used to identify likely sites for camera traps. Spoor was confirmed using field guides Stuart 1994, 2011) and knowledge of local farmers. Global positioning system locations of camera-trap stations were mapped using ArcGIS 9. 3.1 (ESRI 2009) . From 14 October to 20 January 2013 camera trapping was conducted across the study sites using a systematic grid system (2 km 2 ) where design and spacing was optimized for capturing servals. Camera-trap stations were positioned on the basis of serval sightings, spoor, knowledge of farmland owners, and proximity to wetlands. Camera spacing was designed to maximize capture probability by including at least 2 trap stations per average serval home range (Dillon and Kelly 2007) . Each study area covered at least 3 to 4 times the average home range of servals (Bowland 1990; Noss et al. 2003; Soisalo and Cavalcanti 2006) . Grid size was determined on the basis of a previous study of radiocollared servals in similar habitat in KZN (Bowland 1990) . Study sites were overlaid with 2-x 2-km grids using ArcGIS 9.3.1. Each grid had a cameratrap site and an average intertrap distance of 1.5 km. We identified 44 camera-trap sites where cameras were placed systematically to cover the 3 study sites without leaving any large spaces in the trap arrangement that could result in missed individuals. The size of the minimum convex polygon (MCP) created by joining peripheral camera locations was 43.2 km for Fort Nottingham and 35 km 2 for both Kamberg and Mooi River ( Fig. 1) .
At each trap site, we placed passive infrared digital camera traps (LtI Acorn, 6210MC, China) 3 to 5 m away from the center of a game trail or path. Cameras were activated for 24 h, checked weekly, and trapping continued for 30 days at each study site. We attached camera traps to trees, cattle fence posts, or poles placed in the ground. We set camera height at 20 cm above the ground, which was found to be optimal for capturing images of servals on the basis of prior experience. We set camera sensitivity to high and the delay between consecutive exposures to 30 s. We checked cameras weekly and changed memory cards and batteries. We used single camera stations instead of double camera stations to maximize survey area coverage with available resources (Foster and Harmsen 2012) . Because we used only 1 camera per station, we identified left and right flanks of servals separately; hence each flank was analyzed for comparison. Although it decreased the capture probability, this method has been used previously for density estimation (Karanth 1995; O'Brien et al. 2003) . No bait or lures were used to attract servals. Subsequent captures of the same individual at camera stations made identification possible. We examined serval photographs to determine characteristics that could serve to distinguish individuals using natural markings on the flanks, legs, face, and tail ( Fig. 2) . Identified servals were considered to be ''marked'' individuals. These marked cats were considered ''recaptured'' if they were photographed and identified on subsequent days. Capture histories were created for individuals by assigning either ''0'' or ''1'' if the individual was captured, for each occasion, where each trap day represented a separate capture occasion. Individual capture histories were developed in an ''X-matrix format'' (Otis et al. 1978 ) and analyzed using the software MARK (White 2008) , with models developed for closed populations. As our surveys were performed during relatively short time periods, we assumed no change in the population due to geographical and demographical changes (Otis et al. 1978) . The closure assumption was tested using program Close Test 3 (Stanley and Burnham 1999) . The appropriate model was selected on the basis of the model selection algorithm score.
Density was estimated using full mean maximum distance moved (MMDM), half MMDM [½MMDM], likelihood-based spatially explicit capture-recapture (SECR) methods in program DENSITY 4.4 (Efford 2009 ), and Bayesian-based SECR methods using SPACECAP 1 (Singh et al. 2010 ). In SPACECAP analysis, Poisson distribution was assumed, and we used a buffer of 5 km and the proximity trap option that allowed multiple captures on the same occasion. We removed nonhabitat area within a 5-km buffer where a high proportion of human settlements were located within a particular grid using land cover overlaid on the study area. Half-normal function was fitted to the distance between the home range centers and trap location. To achieve the spatial Bayesian estimate (Royle et al. 2009 ), we selected the Bernoulli distribution with trap response absent for the analyses. We generated systematic home range centers in an area contained within a 5-km buffer, which was larger than the mean maximum distance moved around camera traps. The large buffer around the sampled area ensured inclusion of home ranges of individuals exposed to cameras (Royle and Dorazio 2008; Kalle et al. 2011) . Detailed description of all methods can be viewed elsewhere (Karanth 1995; Karanth and Nichols 1998; Efford et al. 2004; Efford 2009; Royle et al. 2009; Ramesh 2010; Ramesh et al. 2012b ).
Digital photographs provided date and time of observations used to determine the daily activity patterns of servals. On certain occasions, individuals were captured more than once at a camera station during a period (, 1 min); thus, to avoid pseudoreplication, we considered the 1st capture of the animal as an independent record, and subsequent captures within the 1-min time frame were censored. Time of capture was used to create 24-h activity patterns for servals. We tested the mean activity of servals within 24 h using circular statistics from independent time records using program Oriana 4.0 (Kovach 2011). We used Rayleigh's uniformity test (Fisher 1993; Zar 1998) to assess whether serval observations were randomly or uniformly distributed along a temporal cycle. All tests were 2-tailed with a ¼ 0.05. To determine whether servals were less active diurnally due to intensive farming, we tested the effect of the proportion of farmed habitat on the temporal activity of servals and also compared it with black-backed jackal (Canis mesomelas) and human activity using the nonparametric circular Mardia-Watson-Wheeler statistical test (Zar 1998) .
RESULTS
Population size and density.-In total, we obtained 134 records of servals of which clear and identifiable photographs comprised 65 left flanked and 56 right flanked across the 30-day camera-trapping session in site A. Twelve individuals from left flank and 13 individuals from right flank were identified. MMDM between captures on the basis of left and right flanks was 2.74 6 0.72 and 1.87 6 0.69 km, respectively. The population size of servals ranged from 13.9 to 15.9 within the respective trapping area (Table 2) . Using the Bayesian FIG. 1.-Location of camera-trap stations in the 3 study sites on farmland of differing intensity of use in the Drakensberg Midlands, KwaZuluNatal, South Africa (site A-less farmed and more natural habitat; B-intensively farmed habitat, and C-semifarmed habitat).
approach, estimated population size ranged from 17.6 6 3.5 to 20.6 6 4.5 individuals within the MCP with 5-km buffer (Table 3) . Statistical tests did not violate population closure assumption for both left (z ¼ 0.41; P ¼ 0.60) and right flanks (z ¼ 0.44; P ¼ 0.76). The estimated serval density using SECR, maximum likelihood, and Bayesian models was lower than estimates from traditional nonspatial methods (full MMDM and ½MMDM) in all 3 sites (Tables 2 and 3 ). The photographic capture rate was higher in site A than in other sites (Table 3) . Capture probability varied between models. Though M h model ranked second after the null model M o , we selected the M h model, as it accounts for individual heterogeneity in capture probabilities (Table 4) . Capture probability (p-hat) for servals in the M h (jackknife) model for right and left was 0.129 and 0.104, respectively.
At site B the population closure for both left and right flanks was z ¼ 12.6, P ¼ 0.86 and z ¼ 12.6; P ¼ 0.69, respectively. We recorded 71 independent records of servals, of which 35 and 30 were identified as left and right flanks, respectively. At site B, 6 and 7 individuals were identified from left and right flanks, respectively. All sites had many recaptures from single stations. Population size was 6 and 7 individuals for both the flanks from the MCP area. MMDM movement was 2.29 6 0.77 and 2.57 6 0.32 km for right and left flanks respectively. Using the Bayesian method, population size ranged from 15.7 6 4.9 to 17.1 6 5.4 individuals MCP with a 5-km buffer (Table 3) . Capture probability was 0.172 and 0.132 for left and right flanks, respectively.
At site C closure test indicated a closed population for both left (z ¼ 18.6; P ¼ 0.41) and right flanks (z ¼ 10.7; P ¼ 0.93). A total of 82 independent records of servals were captured, which included 30 and 37 identifiable photos of left and right flanks, respectively. We identified 8 individuals from either side of the flanks. MMDM methods estimated a population size of 9 individuals for both flanks within the trapping site. MMDM was approximately 2.5 km for either side of flanks. The estimated population size ranged from 14.7 6 4.6 to 16.9 6 5.2 individuals using the Bayesian method. P-hat for right and left was 0.100 and 0.133, respectively.
Activity patterns.-A total of 132 (site A), 71 (site B), and 83 (site C) independent serval photographs were used for activity pattern analysis in the respective sites. Observations showed bimodal peak activities of servals, 1 peak just before sunset at 1800 h until 2400 h and another in the early morning (0200-0800 h) for site A. In site B, servals avoided daytime activity. In site C, serval activity was similar to site A, except activities were reduced just before sunset (1800 h). Although servals were mainly active at night in sites A and C, they exhibited some activity during the daytime (Fig. 3) . Rayleigh's uniformity test rejected the null hypothesis that the observation data were distributed in a uniform manner in all sites (P , 0.01). The mean peak activity time of servals was 2242 6 0042 h, 2244 6 0024 h, and 2323 6 0047 h for sites A, B, and C, respectively. Length of mean time of activity for servals and its concentration was significantly different in sites A and C compared with site B. A MardiaWatson-Wheeler test showed significant differences in the activity of servals at sites A (W ¼ 24.11, P , 0.001) and C (W ¼ 9.30, P ¼ 0.01) compared with site B, whereas there was no significant variation in activity between sites A and C (W ¼ 1.54, P ¼ 0.46). Capture rates of servals and jackals were positively correlated (R 2 ¼ 0.55, P , 0.001). There was no difference in activity time of servals with jackals in sites A (F ¼ 0.15, P ¼ 0.69) and C (F ¼ 0.08, P ¼ 0.77), whereas the difference was marginal in site B (F ¼ 5.75, P ¼ 0.03) using Watson-Williams test ( Fig. 3 ; Table 5 .).
DISCUSSION
Population size and density.-Population size and density are critical parameters in decision-making processes for management and conservation of animal populations (Williams et al. 2002; Cardillo et al. 2004; Gervasi et al. 2012 ). Precise population and density estimates of servals in KZN Drakensberg would be highly beneficial for habitat conservation and prioritization in decision making. The ), r ¼ spatial scale parameter, g0 ¼ detection probability (frequentist), k ¼ lambda expected encounter frequency (Bayesian) at trap location considered as home range center, Psi ¼ data augmentation parameter, n(X) ¼ population size of individuals having their activity centers within the minimum convex polygon area with 5-km buffer.
application of capture-recapture models on elusive species can be unreliable because surveys are often jeopardized by the low effectiveness of survey methods as a consequence of the species' behavior, activity, preferred habitats, and overall low densities (McDonald 2004; Noss et al. 2012 ). These conditions make abundance estimation particularly challenging, as statistical power and precision of capture-recapture estimators is directly related to sample size and capture probability.
Servals were abundant in farmlands. These serval densities were probably related to appropriate habitat conditions with prey availability, presence of wetland habitats that are favored by servals and less used by competitors, the lack of interspecific competition with black-backed jackals that exist in high abundance, low occurrence of competing felids like the caracal (Felis caracal) and African wild cat (Felis lybica), and absence of large predators. Our results confirm the usefulness of capture--recapture sampling techniques for estimating population abundance of individually recognizable servals that have traditionally been difficult to study due to their cryptic behavior and low population densities. In Zambia, Thiel (2011) estimated serval density as 9.9/100 km 2 , although no recaptures occurred at different locations and few individuals were captured overall.
We recaptured sufficient servals at different locations to allow for different mark-recapture analyses. Capture-recapture-based carnivore studies using a grid design face challenges of the effects of sampling layout on capture probabilities and the determination of appropriate area for density analyses (Gerber et al. 2012 ). The SECR methods handle capture information by modeling capture distance (Efford et al. 2004; Royle and Young 2008; Royle et al. 2009 ). Therefore, these methods are better at estimating effective area for the calculation of density than grid-based methods in which defining the effective area is difficult and density estimates are not reliable (Noss et al. 2012) . Using an ad hoc buffer, the ½MMDM method resulted in a much higher estimation of serval density than the maximum-likelihood SECR and Bayesian SECR models, whereas the full MMDM density estimate was similar and not statistically different from either of the SECR density estimates. Given the uncertainties of using an ad hoc buffer, these SECR methods are ideal for the study of rare species (Obbard et al. 2010 ; Kalle et al. 2011; Gerber et al. 2012 ). Hence we suggest considering SECR model estimates for conservation decision making. Our study incorporated recent likelihood-based and Bayesian SECR models along with conventional MMDM methods. Our estimates were more realistic and comparatively robust with the implementation of these different methods. These varied statistical approaches allow better inferences for rare or elusive species, such as the serval, that require conservation in sites even outside protected areas in South Africa.
Limitations.-Although use of single camera stations decreased capture probability, this method has been used for density estimation over a large area with a limited number of cameras (Karanth 1995; O'Brien et al. 2003) . Some researchers used lures or baits in front of camera traps to increase detection probability of target species (Giman et al. 2007; Watts et al. 2008; Thorn et al. 2009 ). Lures or baits may aid individual identification by increasing the chance of photographing both flanks with a single digital camera. However, lures and baits might increase individual, behavioral, and temporal heterogeneity in capture probability if individuals are differentially attracted or repelled by lures (Thorn at al. 2009 ). Hence we avoided the use of bait or lure at camera stations. We achieved the recommended average individual capture probability of 0.10 (Otis et al. 1978) . This study was also inhibited by the substantial number of recaptures of individuals at a single camera station, which may be due to the large intertrap spacing and grid size. We recommend that future studies reduce inter-trap spacing and use a maximum of 1-1.5 km 2 grid cells and a pair of camera traps at each location to increase capture probability.
Activity patterns.-Servals were normally crepuscular and nocturnal in the Drakensberg Midlands. Similar observations were noticed by Thiel (2011) and Geertsema (1985) on the basis of direct sighting. Predator activity mainly related to their major prey species activity (Ramesh et al. 2012a ). Geertsema (1985 also found that servals hunted even in the early morning and late afternoon in an undisturbed area, with peak activities during the night. As rodents are the major prey of servals (Bowland 1990; Thiel 2011) , their main nocturnal activity is probably related to the availability and activity of rodents. Although the mean activity time of servals was around 2300 h, length of mean time activity and its concentration was substantially higher in the intensively farmed site B than other sites, whereas it was only slightly higher in site C than in A. This is possibly because intensively farmed sites had more disturbance caused by altered land use and provided less cover, which would increase concentration and mean length of serval activity during the night.
Influence of farming on serval abundance and activity.-Our study is the first to investigate the influence of varying farming activities on serval abundance in a subtropical region. Despite our predictions, we found no major variation in the abundance of servals across 3 sites of differing farm use on the basis of average estimate (both the flanks) of spatial models, although digital photographic capture rate and ½MMDM density estimates were much higher for site A than for the other 2 sites. Although there is evidence of low abundance of most mammals in areas subjected to intensive farmland use (Kinnaird and O'Brien 2012) , this may vary by species on the basis of their tolerance level to the habitat disturbance and land use matrix. Since servals feed mainly on smaller-sized prey such as rodents, especially vlei rats (Otomys spp. Bowland 1990; Smithers 1978) , abundance analyses at a broader habitat scale may not reveal the impact of land use on a medium-sized cat. Hence, variation across sites should be examined at smaller spatial scales (e.g., camera-site level) by including site covariates that may influence capture rate or local relative abundance of mammals in the study site.
Servals appeared to be adaptable to rural agricultural areas to some extent where murid rodents thrive (i.e., where grains are grown -Smithers 1978; Sunquist and Sunquist 2002) . Similarly, ocelots (Leopardus pardalis) in western Amazon populations did not vary between disturbed and undisturbed sites (Kolowski and Alonso 2010) . Tolerance capacity of various mammals to disturbances has been documented by several studies (Lawler et al. 2005; Jansen et al., 2007; Kolowski and Alonso 2010) . Our camera survey showed continued use of farmland by servals, in particular wetlands in a mosaic of agricultural lands. Wetlands form an island habitat in a mosaic of farmland for several wetland-dependent species; they are reservoirs of small mammal populations that are major dietary components of servals. Consequently if wetlands are protected in a mosaic of farmland use, the landscape may support the persistence of serval populations.
Disturbance associated with farmland activities were generally restricted to the daytime (T. Ramesh, pers. obs.). Consequently, servals possibly avoided this by reducing daytime activity in the intensively farmed site that might have provided less cover. Similarly, grizzly bears (Ursus arctos) decreased daytime use of streams that were exposed to high levels of tourism in Alaska (Olson et al. 1998) , and leopards exhibited significantly lower diurnal activity in an actively logged area compared with an abandoned area in Gabon (Henschel and Ray 2003) . However, it should be noted that even in less disturbed farmland sites, servals showed low daytime activity.
Conservation implications.-Despite extensive farmland use in the Drakensberg Midlands, it is believed to have one of the largest serval populations in the serval's range outside protected areas in South Africa and is an important area for species conservation (Bowland 1990 ; Rowe-Rowe 1992). Temporal activity patterns of servals, jackals, and humans on different farmlands of the Midland, KwaZulu-Natal, South Africa: a) less farmed and more natural habitat; b) intensively farmed habitat, and c) semifarmed habitat. T-shaped arrow indicates mean activity with 95% confidence interval.
Despite some sites having greater human settlements and land use, other sites had larger patches of natural vegetation and undisturbed wetland (T. Ramesh, pers. obs.); serval abundance did not vary much across farming sites using spatial models. Wetlands are an important integral part of the landscape for servals and many other endangered species in montane farmland (Bowland 1990) . Impacts of farming activities in terms of burning, cutting, grazing, and conversion of wetland and natural understory vegetation into agricultural lands may affect rodent populations and habitat availability, thereby inflicting a long-term negative impact on serval abundance.
We stress that the responses of wildlife to habitat with differing farming activities are likely to vary widely depending on the species' ecological and functional needs. Therefore we caution against the generalization of results on individual species abundance. Although our data indicate that varied broad-scale farming habitat is unlikely to have immediate negative impacts on serval populations, in-depth research is needed to investigate the response of wildlife species populations to microscale factors accounting for all possible impacts of land use on wildlife. However, this initial study provides a broader understanding of the potential impacts of farming patterns. We are currently analyzing additional camera survey data on other mammalian species to investigate the response of mammal populations to these disturbances in a microhabitat scale. Our study showed that there is a good population of servals outside protected areas in this area of South Africa. However, appropriate conservation initiatives would aid in the protection of serval habitat, and consequently maintain viable populations of servals in the farmlands of South Africa. We suggest pursuing the idea of using servals as an indicator or a keynote species for montane wetland conservation. The methods in this paper are well suited to future habitat monitoring studies. 
